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DETAILED ACTION 

1 . This Office action is in response to the amendment filed September 30, 2009 
which amends claims 10, 12, and 25 and cancels claims 1-9, 14-24, 27, 28, and 39-48. 
Claims 10-13, 25, 26, and 29-38 are pending. 

Response to Amendment 

2. The rejection of claims 1-48 under 35 U.S.C. 102(e) as being anticipated by 
Hwang et al. (US 2006/0020136) as set forth in the Office action mailed June 30, 2009 
is overcome to due claim amendment and claim cancellation. 

3. The rejection of claims 1-3, 5, 6, 10, 11, 20, 21, 23, 24, 29, 30, 32, and 33 under 
35 U.S.C. 102(b) as being anticipated by Onikubo et al. (US 2004/0151944) as set forth 
in the Office action mailed June 30, 2009 is overcome to due claim amendment and 
claim cancellation. 

4. The rejection of claims 1-6, 10, 11, and 14-18 under 35 U.S.C. 102(b) as being 
anticipated by Tanaka et al. (US 576248) as set forth in the Office action mailed June 
30, 2009 is overcome to due claim amendment and claim cancellation. 

5. The rejection of claims 1 , 2, 4, 5, 7, 9, 1 2, 1 3, 20, 21 , 23, 24, 27, 28, 34, 35, 37, 
and 38 under 35 U.S.C. 102(b) as being anticipated by Thomas et al. (Journal of the 
American Chemical Society, year 2001 , volume 123, pages 9404-941 1) as set forth in 
the Office action mailed June 30, 2009 is overcome to due claim amendment and claim 
cancellation. 
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6. The rejection of claims 1, 3, 5, 6, 10, 11, 16, and 17 under 35 U.S.C. 102(b) as 
being anticipated by Ballonyte et al. (Environmental and Chemical Physics, year 2002, 
volume 24, pages 30-34) as set forth in the Office action mailed June 30, 2009 is 
overcome to due claim amendment and claim cancellation. 

7. The rejection of claims 3, 8, 19, 25, 26, 44, 45, 47, and 48 under 35 
U.S.C. 103(a) as being unpatentable over Thomas et al. (Journal of the American 
Chemical Society, year 2001 , volume 123, pages 9404-941 1) as set forth in the Office 
action mailed June 30, 2009 is overcome to due claim amendment and claim 
cancellation. 

8. The rejection of claims 18, 39, 40, 42, and 43 under 35 U.S.C. 1 03(a) as being 
unpatentable over Onikubo et al. (US 2004/0151944) in view of Thomas et al. (Journal 
of the American Chemical Society, year 2001, volume 123, pages 9404-9411) as set 
forth in the Office action mailed June 30, 2009 is overcome to due claim amendment 
and claim cancellation. 

9. The rejection of claims 22, 31 , and 41 under 35 U.S.C. 1 03(a) as being 
unpatentable over Onikubo et al. (US 2004/0151944) in view of Thomas et al. (Journal 
of the American Chemical Society, year 2001, volume 123, pages 9404-941 1) Lee et al. 
(US 2001/0046612) as set forth in the Office action mailed June 30, 2009 is overcome 
to due claim amendment and claim cancellation. 

1 0. The rejection of claims 22, 36, and 46 under 35 U.S.C. 1 03(a) as being 
unpatentable over Onikubo et al. (US 2004/0151944) in view of Thomas et al. (Journal 
of the American Chemical Society, year 2001, volume 123, pages 9404-941 1) and Lee 
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et al. (US 2001/0046612) as set forth in the Office action mailed June 30, 2009 is 
overcome to due claim amendment and claim cancellation. 

Response to Arguments 

1 1 . Applicant's arguments with respect to claims 10-13, 25, 26, and 29-38 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 10-13, 25, 26, and 29-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hwang et al. (US 2006/0020136) (hereafter "Hwang") in view of 
Hosokawa (US 6,660,410) (hereafter "Hosokawa") and Thompson et al. (US 
2003/0175553) (hereafter "Thompson"). 

14. Regarding claims Regarding claims 1 0, and 1 1 , Hwang discloses carbazole 
derivatives (formula (1) paragraphs [0011]-[0013] and [0042] and compounds 1-9, 12, 
14, and 15 on pages 4-7). Hwang teaches in formula (1) that the phenyl group attached 
to the N position on the carbazoles can be substituted to contain an aryl group 
containing 6 to 20 carbon atoms (paragraph [0038]). 
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1 5. Hwang does not specifically teach where the N position of the carbazole group 
contains a biphenyl group. 

16. Hosokawa teaches carbazole derivatives that can be used for light emitting 
devices (column 2 lines 56-67 and column 3 lines 1-29, compounds (11) and (16)) 
wherein the N position of the carbazole contains a biphenyl group. Hosokawa teaches 
that by changing the substituent attached to the carbazole group can change the glass 
transition of the material and that the glass transition should be between 1 10 °C and 
170 °C (column 6 lines 33-51). Hosokawa teaches that materials having a glass 
transition higher than 1 10 °C have a practical life span and a superior heat-resistance 
(column 29 lines 46-54). 

1 7. Thompson teaches carbazole derivatives that can be used for light emitting 
devices. Thompson teaches that adding polyphenyl groups to the N position of 
carbazoles will increase the glass transition of the material and therefore increase the 
lifetime of the material producing light emitting devices with improved lifetimes 
(paragraphs [0074] and [0075]). 

18. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the carbazole derivatives of Hwang so the N position of 
the carbazoles contained a biphenyl group. The motivation would have been to 
increase the glass transition temperature of the material and therefore increasing the 
stability of the material. 

19. Regarding claims 12, 13, 25, and 26, Hwang discloses carbazole derivatives 
(formula (4), paragraphs [0017], [0018], and [0042] and compounds 17 and 21 on page 
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7, shown above) that teach the limitations of the carbazole compounds present in 
claims 12 and 25-28. Hwang teaches in formula (4) that the phenyl group attached to 
the N position on the carbazoles can be substituted to contain an aryl group containing 
6 to 20 carbon atoms (paragraph [0017]). 




20. Hwang does not specifically teach where the N position of the central carbazole 
group contains a biphenyl group. 

21 . Hosokawa teaches carbazole derivatives that can be used for light emitting 
devices (column 2 lines 56-67 and column 3 lines 1 -29, compounds (1 1 ) and (1 6)) 
wherein the N position of the carbazole contains a biphenyl group. Hosokawa teaches 
that by changing the substituent attached to the carbazole group can change the glass 
transition of the material and that the glass transition should be between 1 10 °C and 
170 °C (column 6 lines 33-51). Hosokawa teaches that materials having a glass 
transition higher than 1 10 °C have a practical life span and a superior heat-resistance 
(column 29 lines 46-54). 

22. Thompson teaches carbazole derivatives that can be used for light emitting 
devices. Thompson teaches that adding polyphenyl groups to the N position of 
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carbazoles will increase the glass transition of the material and therefore increase the 
lifetime of the material producing light emitting devices with improved lifetimes 
(paragraphs [0074] and [0075]). 

23. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the carbazole derivatives of Hwang so the N position of 
the central carbazole contained a biphenyl group. The motivation would have been to 
increase the glass transition temperature of the material and therefore increasing the 
stability of the material. 

24. Regarding claims 29, 30, 32, 34, 35, and 37, Hwang teaches a light emitting 
element (Fig. 1 , objects cathode, anode, and EML, paragraph [0049]) comprising of an 
anode (Fig. 1 , anode), a cathode (Fig. 1 , cathode), and a light-emitting layer between 
the anode and the cathode (Fig. 1, EML, paragraph [0052]), wherein the light-emitting 
layer comprises any of carbazoles mentioned in claims 1-19 and 25-28 and can contain 
additional luminescent substances (paragraphs [0024], [0025], [0027], [0037], and 
[0052]). 

25. Regarding claims 31 and 36, Hwang teaches that any of the carbazoles taught 
can also be used in the hole injecting layer, which is between the light-emitting layer 
and the anode and is in contact with the anode (Fig. 1, EIL, paragraph [0024]-[0026]). 

26. Regarding claims 33 and 38, Hwang teaches that a light-emitting device can be 
manufactured using the claimed light emitting element (paragraph [0076]). 
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27. Claims 10, 11, 29, 30, 32, and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Onikubo et al. (US 2004/0151944) (hereafter "Onikubo") in view of 
Hosokawa (US 6,660,410) (hereafter "Hosokawa") and Thompson et al. (US 
2003/0175553) (hereafter "Thompson"). 

28. Regarding claims 1 0 and 1 1 , Onikubo teaches a carbazole derivative (compound 
A24 page 1 1 ) with the following structure. 



29. Onikubo does not specifically teach where the N position of the carbazole group 
contains a biphenyl group. 

30. Hosokawa teaches carbazole derivatives that can be used for light emitting 
devices (column 2 lines 56-67 and column 3 lines 1-29, compounds (11) and (16)) 
wherein the N position of the carbazole contains a biphenyl group. Hosokawa teaches 
that by changing the substituent attached to the carbazole group can change the glass 
transition of the material and that the glass transition should be between 1 10 °C and 
170 °C (column 6 lines 33-51). Hosokawa teaches that materials having a glass 
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transition higher than 1 10 °C have a practical life span and a superior heat-resistance 
(column 29 lines 46-54). 

31 . Thompson teaches carbazole derivatives that can be used for light emitting 
devices. Thompson teaches that adding polyphenyl groups to the N position of 
carbazoles will increase the glass transition of the material and therefore increase the 
lifetime of the material producing light emitting devices with improved lifetimes 
(paragraphs [0074] and [0075]). 

32. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the carbazole derivative of Onikubo so the N positions of 
the carbazoles contained a biphenyl group. The motivation would have been to 
increase the glass transition temperature of the material and therefore increasing the 
stability of the material. 

33. Regarding claims 29, 30, and 32, Onikubo teaches a light emitting element (Fig. 
1Aand 1B, objects 11, 12, 20, and 21, paragraphs [0068] and [0069]) comprising of an 
anode (Fig. 1Aand 1B, object 11), a cathode (Fig. 1Aand 1B, object 12), and a light- 
emitting layer between the anode and the cathode (Fig. 1A, 20, Fig. 1B, 21, paragraphs 
[0068] and [0069]), wherein the light-emitting layer comprises a carbazole derivative 
(compound A24 is an A compound, paragraph [0048] and [0049]) and can contained 
additional luminescent substances. Onikubo teaches that a mixture of compound A, 
where A24 is a carbazole, and compound B are used as a light emitting layer 
(paragraph [0048] and [0049]) and this layer can be in contact with the anode (Fig. 1 A, 

1 1 and 20, paragraph [0068]). 
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34. Regarding claim 33, Hwang teaches that these light-emitting elements can be a 
used in light emitting devices (paragraph [0001]). 

35. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Onikubo 
et al. (US 2004/0151944) (hereafter "Onikubo") in view of Hosokawa (US 6,660,410) 
(hereafter "Hosokawa") and Thompson et al. (US 2003/0175553) (hereafter 
"Thompson") as applied to claims 10, 1 1 , 29, 30, 32, and 33 above, and further in view 
of Lee et al. (US 2001/0046612) (hereafter "Lee"). 

36. Regarding claim 31 , Onikubo in view of Hosokawa and Thompson does not 
teach a light-emitting element, wherein the carbazole derivative is included between the 
anode and a layer having a light-emitting layer which is included in the layer including a 
luminescent substance. 

37. Lee teaches that carbazole derivatives can be used as a hole-transporting 
material (paragraph [0032]) and used in a hole-transporting layer which is between the 
anode and the light emitting layer (paragraph [0073]) to provide an EL device with 
increased thermal stability (paragraph [001 1]). Lee also teaches that multilayer systems 
that include a hole-transporting layer improve efficiency and luminance of an EL device 
(paragraph [0009]). 

38. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the light-emitting element, of Onikubo in view of 
Hosokawa and Thompson, to include a carbazole containing hole-transporting layer 
between the light-emitting layer and the anode as taught by Lee. Since Lee teaches 
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carbazoles as a hole-transporting materials, the carbazole of Onikubo in view of 
Hosokawa and Thompson, could be used in the hole-transporting layer. The motivation 
would have been to produce a light-emitting element with improved efficiency and 
luminance. 

39. Claims 12, 13, 25, 26, 34, 35, 37, and 38 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Thomas et al. (Journal of the American Chemical Society, year 
2001 , volume 123, pages 9404-941 1 ) (hereafter "Thomas") in view of Hosokawa (US 
6,660,410) (hereafter "Hosokawa") and Thompson et al. (US 2003/0175553) (hereafter 
"Thompson"). 

40. Regarding claims 12 and 13, Thomas discloses a carbazole derivative (page 



9406, compound 16) with the following structure, i6 
Thomas does teach that N-substituent of the carbazole skeleton can be ethyl, phenyl, or 
fused aromatics (page 9407, left column last paragraph) and shows in compound 14 the 
group can be fluorene, which has very similar structure to biphenyl. 

41 . Thomas does not teach where the central carbazole contains biphenyl off the N 
position. 

42. Hosokawa teaches carbazole derivatives that can be used for light emitting 
devices (column 2 lines 56-67 and column 3 lines 1-29, compounds (11) and (16)) 
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wherein the N position of the carbazole contains a biphenyl group. Hosokawa teaches 
that by changing the substituent attached to the carbazole group can change the glass 
transition of the material and that the glass transition should be between 1 10 °C and 
170 °C (column 6 lines 33-51). Hosokawa teaches that materials having a glass 
transition higher than 1 10 °C have a practical life span and a superior heat-resistance 
(column 29 lines 46-54). 

43. Thompson teaches carbazole derivatives that can be used for light emitting 
devices. Thompson teaches that adding polyphenyl groups to the N position of 
carbazoles will increase the glass transition of the material and therefore increase the 
lifetime of the material producing light emitting devices with improved lifetimes 
(paragraphs [0074] and [0075]). 

44. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the carbazole derivative of Thomas so the N position of 
the central carbazole contained a biphenyl group. The motivation would have been to 
increase the glass transition temperature of the material and therefore increasing the 
stability of the material. 

45. Regarding claims 25 and 26, Thomas does not teach a carbazole derivative 
represented by applicant's formulae (5), wherein R 22 and R 23 are formula (6), wherein 
both R 24 's represent an aryl group having 6 to 25 carbon atoms, or a heteroaryl group 
having 5 to 9 carbons atoms and even more specifically phenyl groups. 

46. Thomas does teach that N-substituent of the carbazole skeleton can be ethyl, 
phenyl, or fused aromatics (page 9407, left column last paragraph). Thomas teaches 
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that changing the substituent can change the hole-transporting and emitting properties 
of the carbazole derivative (page 9407, left column last paragraph). 

47. It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to substitute the ethyl groups at the N-substituent positions of the 
two terminal carbazole groups in the carbazole derivative of Thomas with phenyl groups 
as taught by Thomas at arrive at a carbazole derivative represent by general formula (5) 
wherein R 22 and R 23 are formula (6), wherein both R 24 's represent a phenyl group (an 
aryl group containing 6 carbon atoms). Thomas teaches that N-substituent of the 
carbazole skeleton can be ethyl, phenyl, or fused aromatics to tune the hole- 
transporting and light-emitting properties of the carbazole derivative. One of ordinary 
skill in the art would have been motivated to substitute the ethyl groups of the carbazole 
derivative, of Thomas, with phenyl groups because phenyl groups are known to be 
substituents at the N position of carbazole derivatives, and because it would be a simple 
substitution of substituents for one of ordinary skill in the art that would lead to 
predictable results of a carbazole derivative as a material in an EL device. 

48. Regarding claims 34, 35, and 37, Thomas discloses a light-emitting element 
comprising an anode (ITO), a cathode (an alloy of magnesium and silver) and a light- 
emitting layer (carbazole derivatives) between the anode and the cathode (page 9404, 
right column, entire top paragraph of the column before the heading experimental 
section, page 9406 left column, the entire paragraph), wherein the light-emitting layer 
comprises a carbazole derivative, which is the luminescent substance. Thomas 
teaches that the layer containing any of their carbazole derivatives, which compound 16 
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is preferred compound, is both a light-emitting layer and a hole-transporting layer. This 
means the carbazole derivative is the luminescent substance in the layer (page 9404, 
right column, entire top paragraph of the column before the heading experimental 
section). Thomas teaches that the carbazole derivative layer (light-emitting layer and 
hole-transporting layer) are in contact with the anode (page 9406 left column, the entire 
paragraph). 

49. Regarding claim 38, Thomas teaches that light-emitting elements 
(electroluminescent devices) can be a used in light emitting devices (flat-panel displays 
and LEDs) (page 9404 left column first paragraph). 

50. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Thomas 
et al. (Journal of the American Chemical Society, year 2001 , volume 123, pages 9404- 
941 1 ) (hereafter "Thomas") in view of Hosokawa (US 6,660,41 0) (hereafter 
"Hosokawa") and Thompson et al. (US 2003/0175553) (hereafter "Thompson") as 
applied to claims 10, 1 1 , 29, 30, 32, and 33 above, and further in view of Lee et al. (US 
2001/0046612) (hereafter "Lee"). 

51 . Regarding claim 36, Thomas in view of Hosokawa and Thompson does not teach 
a light-emitting element, wherein the carbazole derivative is included between the 
anode and a layer having a light-emitting layer which is included in the layer including a 
luminescent substance. 

52. Lee teaches that carbazole derivatives can be used as a hole-transporting 
material (paragraph [0032]) and used in a hole-transporting layer which is between the 
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anode and the light emitting layer (paragraph [0073]) to provide an EL device with 
increased thermal stability (paragraph [001 1]). Lee also teaches that multilayer systems 
that include a hole-transporting layer improve efficiency and luminance of an EL device 
(paragraph [0009]). 

53. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the light-emitting element, of Thomas in view of 
Hosokawa and Thompson, to include a carbazole containing hole-transporting layer 
between the light-emitting layer and the anode as taught by Lee. Since Lee teaches 
carbazoles as a hole-transporting materials, the carbazole of Onikubo in view of 
Hosokawa and Thompson, could be used in the hole-transporting layer. The motivation 
would have been to produce a light-emitting element with improved efficiency and 
luminance. 



Conclusion 

54. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

55. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

56. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew K. Bohaty whose telephone number is 

(571 )270-1 1 48. The examiner can normally be reached on Monday through Thursday 
7:30 am to 5:00 pm EST and every other Friday from 7:30 am to 4 pm EST. 

57. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on (571)272-1515. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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58. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/A. K. B./ 

Andrew K. Bohaty 

Patent Examiner, Art Unit 1794 



ID. Lawrence Tarazano/ 
Supervisory Patent Examiner, Art 
Unit 1794 



